.
• Compounds falling outside of designated ratios ranges were classified as 'other'
Figure S1
Chemical characteristics of mobilized SOC (red), DOC in pond recharge water (black), DOC in rice field recharge water (grey), and DOC in day-1 incubation waters (blues). (a) Percent of identified compounds in heteroatom groups. Proportional distributions of (b) H-to-C ratios, (c) O-to-C ratios, (d) peak mass, (e) double bond equivalents, and (f) nominal oxidation states of carbon. Percent of identified compounds in groupings based on (g) AI (alkanes, AI=0; olefinics, 0<AI≤0.5; aromatics, AI>0.5; condensed aromatics, AI≥0.67) and (h) compound classifications (Table S4) . 
Figure S2
Chemical characteristics of mobilized SOC (red), DOC in incubation waters from day 1 (dashed blues, squares), and newly detected compounds on incubation day 18 that were not detected on incubation day 1 (solid blues, circles). Panels as identified in Figure S1 . Relative change in chemical indices between day 1 and day 18 for pond recharge water incubated with native sediment and sterilized sediment. Plotted are the cumulative fractions of compounds that were identified at both time points, i.e., common (black), identified at the second time point but not at the first, i.e., newly detected (dark grey), and identified at the first time point but not at the second, i.e., lost (light grey). Compounds were separated by heteroatom group (CHO and CHO+S groups are shown) and characterized based on H-to-C ratio, O-to-C ratio, Sto-C ratio, nominal oxidation state of carbon (NOSC), peak mass, and aromaticity index. 
Figure S4
Relative change in peak mass between day 1 and day 18 for both rice field recharge water (top row) and pond recharge water (bottom row) incubated with (a) native sediment and (b) sterilized sediment. Plotted are the cumulative fractions of compounds that were identified at both time points, i.e., common (black), identified at the second time point but not at the first, i.e., newly detected (dark grey), and identified at the first time point but not at the second, i.e., lost (light grey). Compounds were separated by heteroatom group (CHO, CHON, CHO+P, CHO+S). 
Figure S5
Relative change in chemical indices between day 18 and day 85 for pond recharge water incubated with native sediment and sterilized sediment. Plotted are the cumulative fractions of compounds that were identified at both time points, i.e., common (black), identified at the second time point but not at the first, i.e., newly detected (dark grey), and identified at the first time point but not at the second, i.e., lost (light grey). Compounds were separated by heteroatom group (CHO and CHO+S groups are shown) and characterized based on H-to-C ratio, O-to-C ratio, S-to-C ratio, nominal oxidation state of carbon (NOSC), peak mass, and aromaticity index. 
Figure S6
Relative change in peak mass between day 18 and day 85 for both rice field recharge water (top row) and pond recharge water (bottom row) incubated with (a) native sediment and (b) sterilized sediment. Plotted are the cumulative fractions of compounds that were identified at both time points, i.e., common (black), identified at the second time point but not at the first, i.e., newly detected (dark grey), and identified at the first time point but not at the second, i.e., lost (light grey). Compounds were separated by heteroatom group (CHO, CHON, CHO+P, CHO+S). 
